Cultured neurons for testing cerebroprotective drug effects in vitro.
An attempt was made to establish hypoxic cultured neurons from chick embryo hemispheres as an in vitro model for testing cerebroprotective drug effects. Hypoxia was induced by adding 1 mmol/l KCN to the incubation medium of the cells. After various time periods (15-120 min), the cyanide-containing medium was replaced by fresh medium so that the cells could recover from hypoxia. High-energy phosphate levels of the cells and the protein content of the cultures were determined as indicators of the cell viability and response. The cells showed a rapid and pronounced decrease in the levels of high-energy phosphates during cytotoxic hypoxia, and after removal of cyanide the energy state was restored again within few minutes. The protein content of the cultures remained unchanged. Pentobarbital inhibited the breakdown of the high-energy phosphates during hypoxia and accelerated their restitution during the recovery period. The results suggest that hypoxic cultured neurons could be a useful model for testing cerebroprotective drug effects.